Eleven Yorkshire x Landrace gravid gilts were used in two Latin square trials to determine the N requirement for pregnancy. Semipurified diets were formulated to be adequate in indispensable amino acids (IAA) and other nutrients. Diets were fed once daily (1.82 kg); L-glutamic acid, corn sugar, powdered cellulose, and soybean oil percentages differed to maintain isocaloric diets. In Trial 1, six gilts were fed diets containing 6.6 to 17.2% CP equivalent (19.2 to 50.1 g of N/d) during six 1 O d periods beginning on d 40 postcoitum. In Trial 2, five gilts were fed diets containing 4.3 to 12.6% CP equivalent (12.5 to 36.8 g of N/d) during five 10-d periods beginning on d 50 postcoitum. Nitrogen balance trials were conducted during the last 5 d of each period. Blood samples were taken both before and 3 h after the last feeding of each period. Results from Trial 1 suggested that adequate N retention (10 g/d) could be attained by pregnant gilts fed less than 28 g of N/d intake when the diet contained indispensible amino acids at levels suggested by Nutrient Requirements of Swine (NRC, 1988 ). An intake of 20.6 g of N/d (7.1% CP equivalent) yielded near maximum N retention among pregnant gilts fed the semipurified diets in Trial 2. Other criteria measured (urine urea nitrogen and plasma urea nitrogen) had limited value in the evaluation of the N status of the pregnant gilts in these trials.
Estimated requirements for each of the indispensable amino acids (IAA) for pregnancy have been investigated and reported in Nutrient Requirements of Swine (NRC, 1988) . There is, however, only limited information on the requirement for nonspecific N for the synthesis of dispensable amino acids and other nitrogenous compounds. Rippel et al. (1965a) reported a N balance trial in which four levels of L-glutamic acid (L-Glu) were added to a 7.0% CP diet supplemented with JAA. All the IAA concentrations were in excess of current requirements (NRC, 1988) . Among the four gilts, the gilt fed the highest level of protein equivalent (11.5%) retained the most N.
48640.
The objective of the present study was to further investigate the N intake required by pregnant gilts fed a semipurified diet formulated according to NRC (1988) requirements for JAA with no known excesses or deficiencies.
Experlrnental Procedure
Yorkshire x Landrace gravid gilts were used in two trials to determine the N requirement for pregnancy. In each winter-season trial, the gilts were housed in a building with supplemental heat. They were penned in wire floored crates; all gilts were fed the basal diet (Table 1) beginning 5 d before the initiation of each trial. Semipurified diets were supplemented with IAA, vitamins, and minerals to meet the NRC (1988) nutrient requirements. The diets were fed (1.82 kg) as a slurry once daily. The CP equivalents of the basal diets were kept isocaloric by adjusting the amounts of L-Glu, corn sugar, powdered cellulose, and
The gilts were assigned randomly to a Latin square arrangement of treatments and time soybean oil. 2020 periods. Each diet was fed for 10 d; urine and fecal collections were made during the last 5 d of each period. Foley bladder catheters were used to assure that urine recovery was complete. Hydrochloric acid (50 ml, 1.0 N ) was added to each carboy daily; a 1.0% sample of each 24-h collection was taken, and daily samples were composited, frozen, and stored at -20°C until they were analyzed. Feces were collected daily, frozen (-2073, and pooled. The total collections were oven-dried at 5532, air-equilibrated for 3 d, weighed, and ground, and 100-g samples were stored for later analysis. Blood samples were taken via the cranial vena cava during the last day of each period. The fist sample was collected before feeding (24 h fasting), and a second sample was taken 3 h after feeding. The heparinized blood samples were centrifuged, and the plasma samples were frozen at -2WC for later analyses. Feed, urine, and fecal samples were analyzed for total N by the micro-KjeldahI method (AOAC, 1975) 
Results
Farrowing performance of the gilts is shown in Table 2 . Our experimental design, in which each diet was fed to each gilt during a different 104 period, prevents use of farrowing performance to determine the minimum N r e quirement of gravid gilts; however, the semipurified diets used in these studies supported adequate weight gain and fetal development.
Trial I. Nitrogen metabolism and PUN responses to increasing N intake are shown in Table 3 . The analyzed N contents of the six diets all were higher than their calculated concentrations. Nitrogen balances were calculated on the basis of the analyzed dietary N concentrations. Daily urine N and UUN excretions and PUN concentrations increased linearly (P < .Ol), whereas fecal N excretions were not affected by increasing N intake. Nitrogen retention increased (linear and quadratic, P c .Ol) as N intake increased. The UUN/urjne N ratio increased (linear and quadratic, P c .01; cubic, P c .05) as N intake increased. Maximum N retention was attained between 27.9 and 36.5 g of N/d intake. Obligatory N loss, calclllated as urine N minus TJUN, accounted for over 75% of the urine N when the diet containing 6.62% CP equivalent Period Eflecfs. In both Trials 1 and 2, daily N retention increased as pregnancy advanced (linear, P < .01; linear, P < .05, respectively; Table 5 ). Urine N declined (Trial 1 linear and quadratic, P < .01; Trial 2 linear, P < .Ol) and fecal N increased (Trial 1 cubic, P < .05; Trial 2 linear, P < .05) as pregnancy advanced. The excretion of UUN followed a pattern similar to that of urine N excretion (Trial 1 linear, P < .01 and quadratic, P < .01; Trial 2 linear, P < .01). The UUN/urine N ratio declined (Trial 1 linear and quadratic, P < .01; Trial 2 linear, P < .01) as pregnancy advanced. Postprandial and fasting PUN concentrations declined and then increased (linear, P < .05; quadratic, P < .01) in Trial 1, but in Trial 2 PUN concentrations were not affected by advancing pregnan-CY. CLinCar treatment effect (P < .01).
b a c i m t i c treabnent effect (P < .01).
ecubic treatment effect (P < .05). cLiourr treatment effect (P < ill).
Qlladratic trentment effect (P c .01).
=Quadratic treatment effect (P < .05). b b i c treatmmt effect (P < .OS).
Discussion
The N requirement for a targeted weight gain during pregnancy of 395 gld (NRC, 1988), which includes maternal weight gain, and development of the products of wnception, including cutaneous losses, can be met by 10 g of retained N/d, according to the reviews of Mahan (1981) and Speer (1990) . An intake of 27.9 g of N/d yielded more than 10 g of retained N/d in Trial 1. In Trial 2, 10 g of N/d retention was nearly attained when the intake was 20.6 g of N/d (7.1% CP equivalent).
The N retention values in Trial 1 were higher than the values in Trial 2 at comparable daily N intakes. These differences might have been caused by greater maternal N deposition by the lighter gilts of Trial 1. Also, minor dietary adjustments were made between the two trials.
The dietary indispensable ( I ) amino N/ dispensable @) amino N ratio (wt/wt) was about .3:1.0 for the 7.1% CP equivalent diet in Trial 2. The suggested UD amino N ratio for growing pigs was 1.O:l.O (Mitchell et al., 1965) and was 2.0:l.O for growing chicks (Stucki and Harper, 1962) . The gravid gilt's IAA requirement for lean tissue accretion (as a percentage of BW) is not as demanding as that of a growing pig or chick The maximum N retention values attained in these trials were less than values reported in earlier studies (Rippel et al., 1965a,b,c; Elsley et al., 1%6; Miller et al., 1969 ) using gravid gilts but were similar to values reported more recently (Nee and Baker, 1970; Easter and Baker, 1977; Chrley et al., 1983) . Late-pregnancy N balance trials, as in the studies by Rippel et al. (1965a,b,c) Rippel et d. (1965a) and Baker et al. (1966) were similar to this estimate.
There were no fecal N effects among treatments in Trial 1, but there were small, linear (P < .01) increases as N intake increased in Trial 2. Differences in fecal N excretion among the treatments were small, as would be expected for diets supplemented with crystalline amino acids @aster et al., 1974) . Urine N excretion increased as N intake increased and at an accelerated rate above an intake of 20.6 g of N/d and 9.2 g of urine N/d in Trial 2. The UUN was minimal at a N intake of 12.5 g/d (4.3% dietary CP), which indicated that protein catabolism was minimal (Brown and Cline, 1974; Lewis and Speer, 1975) . Intakes of N from about 20 to 40 g/d yielded similar urine N, UUN, and PUN values and patterns in Trials 1 and 2. Plasma mea N increased only slightly between the 4.3 and 7.1% CP equivalent diets in Trial 2 and then increased rapidly as N intake increased. An increase in PUN from a low and constant concentration indicates a deficiency, an excess, or an imbalance of amino acids (Lewis and Speer, 1974) . Eggum (1970) , Arentson (1985) , and Fox et al. (1988) reported that an increase in dietary protein will cause a rise in PUN.
An increase in daily N retention as pregnancy advanced, as seen in this study, satisfies the need for increased N deposition in the developing fetuses during the later part of pregnancy (Noblet et al., 1985) . The period effects reported in these studies are similar to those in the r e p t s of Rippel et al. (1965a) , Elsley et al. (1966) , Willis and Maxwell (1984) . and Djaja (1987) . The increased usage of N as pregnancy advanced was reflected by a decrease in UUN excretion. It might be expected that the PUN concentration would decline similarly to UUN excretion; however, there was not a consistent change in the PUN concentration in these studies. In several previous studies (Djaja, 1987; Speer et al., 1990) , PUN did not change as pregnancy advanced.
lmpllcatlons
When an ingredient, a combination of ingredients, or a combination of ingredients plus crystalline amino acids is fed to meet the indispensable amino acid requirements for pregnancy with no excesses or deficiencies, the dietary crude protein needed by pregnant swine is considerably below that presently fed. 'Linear period effect ( p < .01). Quadratic p a i d effect (P < .01). %near period effect (P < .05). f M~ daily N mtake for the five gilts during each period was 25.47 g.
